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,QWURGXFWLRQ
0HWKDQHIURPHQWHULFIHUPHQWDWLRQLV WKHSURGXFWRIPLFURELDODFWLYLW\IURPWKHDQLPDOUXPHQ7KHDPRXQWRI
PHWKDQHSURGXFHG LQ WKHHQWHULF IHUPHQWDWLRQ LVSRVLWLYHO\FRUUHODWHGZLWK WKHDQLPDO OLYHZHLJKWSURGXFWLRQDQG
WKXVWKHTXDQWLW\DQGTXDOLW\RIIRRGLQWDNHLQRUGHUWRDFKLHYHWKHSURGXFWLRQFRQFHUQHG
0HWKDQH LV SURGXFHG LQ KHUELYRUHV DV D E\SURGXFW RI HQWHULF IHUPHQWDWLRQ D GLJHVWLYH SURFHVV E\ ZKLFK
FDUERK\GUDWHVDUHEURNHQGRZQE\PLFURRUJDQLVPVLQWRVLPSOHPROHFXOHVIRUDEVRUSWLRQLQWRWKHEORRGVWUHDP
7KHDPRXQWRIPHWKDQHWKDWLVUHOHDVHGGHSHQGVRQWKHW\SHRIGLJHVWLYHWUDFWDJHDQGZHLJKWRIWKHDQLPDODQG
WKH TXDOLW\ DQG TXDQWLW\ RI WKH IHHG FRQVXPHG 5XPLQDQW OLYHVWRFN HJ FDWWOH EXIIDORHV DUHPDMRU VRXUFHV RI
PHWKDQHZLWKPRGHUDWHDPRXQWVSURGXFHGIURPQRQUXPLQDQWOLYHVWRFN
,QFRQGLWLRQVRIQRUPDOIHHGPHWKDQHLVRIWKHWRWDOUXPLQDOJDVDPL[WXUHRIFDUERQGLR[LGHPHWKDQH
K\GURJHQ QLWURJHQ HWF 7KH SURSRUWLRQ RI WKHVH JDVHV YDULHV DFFRUGLQJ WR IHHG QDWXUH DQG WKH IHUPHQWDWLRQ
LQWHQVLW\7KHSURGXFWLRQRIUXPLQDOPHWKDQH LVQRWGLUHFWO\SURSRUWLRQDO WR WKHFRQVXPHGIHHGGLJHVWLELOLW\)HHG
ZLWKKLJKGLJHVWLELOLW\IRUPOHVVPHWKDQHSHUXQLWRIFRQVXPHGFDORULFHQHUJ\ WKDQ WKRVHZLWK ORZHUGLJHVWLELOLW\
&ULVWD,QRWKHUZRUGVWKHKLJKHUWKHHQHUJ\LQWDNHWKHDPRXQWRIPHWKDQHIURPHQWHULFIHUPHQWDWLRQZLOOEH
KLJKHU

0DWHULDOVDQG0HWKRGV
7KH SULPDU\ GDWD XVHG LQ WKLV UHSRUW ZHUH SURYLGHG E\ WKH 1DWLRQDO ,QVWLWXWH RI 6WDWLVWLFV E\ WKH VWDWLVWLFDO
\HDUERRNVRQ³$JULFXOWXUHDQG)RUHVWU\´ WLPHVHULHV·DQGE\WKH1DWLRQDO(QYLURQPHQWDO3URWHFWLRQ
$JHQF\IURPFRUUHVSRQGHQFHVZLWKWKH1DWLRQDO,QVWLWXWHRI6WDWLVWLFV1,6'DWDDIIHUHQWWRZHUHWDNHQIURP
WKH6WDWLVWLFDO<HDUERRNSXEOLVKHGLQ
'DWD IURP 1,6 XQWLO  VKRZ OLYHVWRFN XQLWV JURXSHG RQ ODUJHU FDWHJRULHV WKH JURXSLQJ FULWHULD LV WKH
SURGXFWLRQRSHUDWLRQVRLWZDVQHFHVVDU\WRH[WUDSRODWH WKHSDVWDQLPDOVXEFDWHJRULHVZKLFKDSSHDU LQ WKLVVWXG\
DQGIRUZKLFKWKHUHDUHRIILFLDOGDWDDYDLODEOHIRU,QWKLVUHVSHFWLWZDVFRQVLGHUHGWKHUHIHUHQFH\HDUIRU
H[WUDSRODWLRQ
$WWKLV\HDUOHYHOEDVHGRQWKHWRWDOFDWWOHOLYHVWRFNZHUHFDOFXODWHGWKHSHUFHQWDJHVRIWKHRWKHUFDWHJRULHVDQG
VXEFDWHJRULHV WKH SHUFHQWDJHV RI FDWWOH ZLWK DOO VXEFDWHJRULHV DQG WKH SHUFHQWDJHV RI EXIIDORHV ZLWK WKHLU
VXEFDWHJRULHV7KXVEXIIDORHVRFFXS\RIWKHWRWDOFDWWOHOLYHVWRFNDQGLQWKLVFDWHJRU\GDLU\IHPDOHEXIIDORHV
UHSUHVHQW  RI WKH WRWDO FDWWOH DQG WKH ³RWKHU EXIIDORHV´ VXEFDWHJRU\ LV  RI WKH WRWDO FDWWOH ,Q FDWWOH
VXEFDWHJRU\FDOYHVIRUYHDOUHSUHVHQWVRIWKHWRWDOFDWWOH\RXQJFDOYHVIRUEUHHGLQJOHVVWKDQ\HDUROGLV
RIWKHWRWDOFDWWOH\RXQJEUHHGLQJFDOYHV\HDUVROGLVRIWKHWRWDOFDWWOHEUHHGLQJEXOOVDUH
RIWKHWRWDOFDWWOHKHLIHUV±RIWKHWRWDOFDWWOHGDLU\FRZV±RIWKHWRWDOFDWWOHPDOHVDQGIHPDOHVIRU
EHHI±RIWKHWRWDOFDWWOHDQGGUDIWFDWWOHVDUHRIWKHWRWDOFDWWOH
7KHUHZHUHNHSWWKHVDPHSHUFHQWDJHVIRUZKROHSHULRGEHFDXVHWKH\DUHVHQVLWLYHVLPLODUJLYHQWKDW
FHUWDLQ VXEFDWHJRULHVPRYHSUHWW\ TXLFNO\ IURPRQH VXEFDWHJRU\ WR DQRWKHU7KH ORQJ VHUYLFH FDWHJRULHV VXFK DV
GDLU\FRZVEUHHGLQJEXOOVGUDIWFDWWOHGDLU\IHPDOHEXIIDORHVKDYHVLPLODUSHUFHQWDJHVIRUWKHHQWLUHWLPHVHULHV
DQG WKH OLYHVWRFN VWUXFWXUH LV QRW FKDQJLQJ HYHQ LI WKH QXPHULF OLYHVWRFN UHJLVWHUV VXGGHQGURSV0RVW EXIIDORHV
OLYHVWRFN LV IRXQG LQ KRXVHKROGV WKDW GR QRW VODXJKWHU \RXWK IRU EHHI EXW NHHS LW LQ RUGHU WR H[SORLW WKHLUPLON
SURGXFWLRQ'UDIWFDWWOHDUHDOVRSULYDWHSURSHUW\RQO\DWWKHKRXVHKROGOHYHO
7KH PHWKDQH HPLVVLRQ ZDV FDOFXODWHG EDVHG RQ HTXDWLRQV    RI WKH IPCC Good Practice 
Guidance and Uncertainty Management in National Greenhouse Gas Inventories,2006: 

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
ZKHUH
(PLVVLRQV PHWKDQHHPLVVLRQVIURPHQWHULFIHUPHQWDWLRQ*J&+\HDU
()7 HPLVVLRQIDFWRUIRUWKHGHILQHGOLYHVWRFNSRSXODWLRQNJ&+KHDG\HDU
17 WKHQXPEHURIKHDGRIOLYHVWRFNVSHFLHVFDWHJRU\7LQWKHFRXQWU\
7 VSHFLHVRUFDWHJRU\RIOLYHVWRFN
Total emissions from livestock enteric fermentation:  
7RWDO &+ (17(5,&  σ ࡱ࢏࢏  ZKHUH 7RWDO &+(QWHULF   WRWDO PHWKDQH HPLVVLRQV IURP HQWHULF IHUPHQWDWLRQ *J
&+\HDU(L WKHHPLVVLRQVIRUWKHLWKOLYHVWRFNFDWHJRULHVDQGVXEFDWHJRULHV
CH4 emission factors for enteric fermentation: 
() ቈ
ࡳࡱכቀࢅ࢓૚૙૙ቁכ૜૟૞
૞૞Ǥ૟૞
቉
ZKHUH
() HPLVVLRQIDFWRUNJ&+KHDG\HDU
*( JURVVHQHUJ\LQWDNH0-KHDG\HDU
<P PHWKDQHFRQYHUVLRQIDFWRUSHUFHQWRIJURVVHQHUJ\LQIHHGFRQYHUWHGWRPHWKDQH
0-NJ&+ WKHHQHUJ\FRQWHQWRIPHWKDQH

)RU WKH FDOFXODWLRQ RI HDFK*( JURVV HQHUJ\ LQWDNH YDOXH EDVHG RQ WKH H[SORLWHG VSHFLHV DQG FDWHJRU\ DQ
DYHUDJH UDWLRQZDV FRQVLGHUHG ERWK LQ VXPPHU DQG LQZLQWHU7KH UDWLRQ FDQSURYLGH WKHQHFHVVDU\PDLQWHQDQFH
DOORZQRUPDORSHUDWLRQRIWKHDQLPDOERG\DWEDVDOPHWDEROLVPOHYHOSURYLGLQJYLWDOIXQFWLRQVDQGWKHQHHGWR
GHYHORSSURGXFWLRQVIRUFDWWOHEXIIDORHV,WVKRXOGEHPDGHFOHDUWKDWWKHGDWDSURYLGHGE\WKH1DWLRQDO,QVWLWXWHRI
6WDWLVWLFV GR QRW PDNH WKH GLIIHUHQFH EHWZHHQ H[SORLWDWLRQ V\VWHPV LQWHQVLYH VHPLLQWHQVLYH H[WHQVLYH
VXEVLVWHQFHEHWZHHQ WKHH[SORLWDWLRQIDUPVRU LQGLYLGXDOKRXVHKROGVDQG WKHLUVL]HDVZHOODVEHWZHHQYDULRXV
PDQDJHPHQW W\SHV RFFXUULQJ GHSHQGLQJ RQ WKH IDUP VL]H VSHFLHV DQG FDWHJRULHV RI DQLPDO H[SORLWHG DQG DV D
UHVXOW WKH YDOXHV RI HQHUJ\JURVV LQWDNH *(KDYH EHHQ HVWDEOLVKHG OLQNLQJ WKH QXWULWLRQDO UHTXLUHPHQWV RI HDFK
H[SORLWDWLRQ VSHFLHV DQG FDWHJRU\ ZLWK WKH QXWULWLRQDO FRQWHQW RI WKH UDWLRQV DQG WKH DYHUDJH UHFLSHV WKDW DUH
FRQVLGHUHGH[SHUW¶VRSLQLRQWRHQVXUHWKHSURGXFWLRQVRIWKHRIILFLDOGDWD1,6
:KHQFDOFXODWLQJWKHFDORULFLW\RI WKHHQHUJ\JURVV LQWDNHRIHDFKUHFLSHRUUDWLRQ WKHIROORZLQJHTXLYDOHQFHV
ZHUHFRQVLGHUHG6WRLFD

JFUXGHSURWHLQ NFDOJFUXGH IDW NFDOJ  FUXGH ILEHU J6(1QRQQLWUDWHH[WUDFWDEOH
VXEVWDQFHV NFDO

7KH*(FDOFXODWLRQIRUPXODLV6WRLFD

*(NFDONJ Â*3Â*%Â&HO%Â6(1
ZKHUH*( JURVVHQHUJ\LQWDNH*3 FUXGHSURWHLQ*% FUXGHIDW&HO% FUXGHILEHUV6(1 QRQQLWUDWH
H[WUDFWDEOHVXEVWDQFHV

7KHUDWLRQVZHUHHVWDEOLVKHGDFFRUGLQJWRWKHHTXDWLRQDERYHDQGWKHYDOXHVRIFUXGHSURWHLQFUXGHIDWFUXGH
ILEHUDQGQRQQLWUDWHH[WUDFWDEOHVXEVWDQFHVZHUHWDNHQIURPWKHWDEOHVZLWKWKHIHHGFKHPLFDOFRPSRVLWLRQ6WRLFD

7KH WRWDOYDOXHRI WKHUDWLRQH[SUHVVHG LQ.FDOZDVGLYLGHGE\ LQRUGHU WRREWDLQ WKHHTXLYDOHQFH LQ0-
0HJD-RXOHV7KHHTXLYDOHQFHUHODWLRQVDUHDVIROORZV6WRLFD0- NFDOZKHUH0- PHJDMRXOHDQG
.FDO NLORFDORU\
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'LJHVWLEOHHQHUJ\'( LVXVHG WRH[SUHVV WKHQXWULWLRQDOYDOXHRI IHHGDQGUDWLRQVHVSHFLDOO\IRUKHUELYRURXV
)RUKHUHVWDEOLVKPHQWE\FDOFXODWLRQVLPLODUWRJURVVHQHUJ\PDWKHPDWLFDOHTXDWLRQVFDQEHXVHGKRZHYHULQWKHVH
FDVH PXVW EH FRQVLGHUHG WKH GLJHVWLEOH FRQWHQW RI WKH QXWULHQWV ZKLFK PXVW EH PXOWLSOLHG E\ WKH GLJHVWLELOLW\
FRHIILFLHQWVVSHFLILFWRHDFKIHHGDQGVSHFLHV6WRLFDWKHQPXOWLSOLHGE\WKHHQHUJ\HTXLYDOHQWVIRUGLJHVWLEOH
HQHUJ\HQHUJ\WKDWYDULHVZLWKWKHVSHFLHVDFFRUGLQJWRWKHIROORZLQJWDEOH3RSDHWDO
7KHSHUFHQWDJHRIGLJHVWLEOHHQHUJ\'(RIUDZHQHUJ\LVFDOFXODWHGE\DSSO\LQJWKHFURVVPXOWLSOLFDWLRQUXOH
DFFRUGLQJWRWKHIROORZLQJUHODWLRQ'( '(*([
5HVXOWVDQG'LVFXVVLRQV
)RU ODFWDWLQJ FDWWOH SURGXFWLRQ FDQ YDU\ ZLWKLQ YHU\ ZLGH OLPLWV GHSHQGLQJ RQ JHRJUDSKLF UHJLRQ UDFH
H[SORLWDWLRQW\SHOHYHORIHGXFDWLRQDQGEUHHGHUVWUDLQLQJIURPVXEVLVWHQFHIDUPVRUKRXVHKROGVWRKLJKWHFKQRORJ\
IDUPV HWF 7KH DFXWH SUREOHP WKDW ZH DUH IDFLQJ LV WKH ODFN RI VWDWLVWLFV GDWD WR VXSSRUW GDLU\ FRZV EUHHGLQJ
KHWHURJHQLW\,QRWKHUZRUGVWKHQDWLRQDOVWDWLVWLFVGRHVQRWSURYLGHLQIRUPDWLRQRQWKHFRZOLYHVWRFNSHUSURGXFWLRQ
FODVVHV7KHUHIRUHDWWKHFRXQWU\OHYHOWKHDYHUDJHSURGXFWLRQSHUDQLPDOFDSLWDDSSHDUVWREHORZ7DEOH
$FFRUGLQJWRWKHH[SHUW¶VRSLQLRQLWPD\EHIXQGDPHQWDOO\LQFRUUHFWWRFRQVLGHUWKDWDOOGDLU\FRZVLQ5RPDQLD
KDYH DQ DYHUDJHSURGXFWLRQRI DERXWNJKHDG\HDU UHVSHFWLYHO\  OKHDGGD\ EHFDXVHE\GRLQJ VR WKH
HPLVVLRQVFRXOGEHXQGHUHVWLPDWHG,WLVNQRZQWKDWIRUVXFKSURGXFWLRQDORZTXDOLW\UDWLRQWKDWRQO\SURYLGHVWKH
QXWULWLRQDO UHTXLUHPHQWV QHFHVVDU\ WR HQVXUH WKH EDVDO PHWDEROLVP LV VXIILFLHQW PRVW RIWHQ ZLWKRXW DGGHG
FRQFHQWUDWHV6WRLFD7KHIHHGW\SHVDQGWKHLUSURSRUWLRQRIWKHWRWDOGDLO\UDWLRQDVZHOODVWKHLUGLJHVWLELOLW\
LQIOXHQFHWKHDPRXQWRIHPLVVLRQV,QWKHDEVHQFHRIDQ\VWDWLVWLFVUHJDUGLQJWKHLUQXPEHUZHWKRXJKWLQRUGHUWRJHW
DVFORVHUWRUHDOLW\DQGGRQRWWRXQGHUHVWLPDWHHPLVVLRQVWKDWDWOHDVWRQHWKLUGRIWKHWRWDOQXPEHURIDQLPDOVDUH
FRZVZLWKSURGXFWLRQVRIOKHDGGD\DQGPRUH
7KXV DFFRUGLQJ WR WKH GDLO\ PLON SURGXFWLRQ WKH EDVLF UDWLRQ RI FRZV LV VXSSOHPHQWHG LQ RUGHU WR VXSSRUW
SURGXFWLRQZLWKYDU\LQJDPRXQWVRIFRQFHQWUDWHVDQGFRPELQHGIRUDJHV
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7DEOH7KHHYROXWLRQRIGDLU\FDWWOHJURVVHQHUJ\LQWDNHEDVHGRQWKHDYHUDJHPLONSURGXFWLRQ
<HDU $YHUDJHSURGXFWLRQKHDG\HDU $YHUDJHSURGXFWLRQKHDGGD\ *(0MKHDGGD\
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   
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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 
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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  ± 
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)RU\RXQJEUHHGLQJVWRFNXQGHU\HDUZLWKDNJDYHUDJHZHLJKWDQGDJGD\GDLO\DYHUDJHJDLQPD\
EHJLYHQDUDWLRQFRQVLVWLQJRINJKLOOKD\NJVLODJHPDL]HNJIDUPPL[WXUHLH*( 0-'( 
0-DQG'( 
)RU\RXQJEUHHGLQJVWRFNDJHG\HDUVZLWKDNJDYHUDJHZHLJKWDQGDJGD\DYHUDJHJDLQPD\EH
JLYHQDUDWLRQFRQVLVWLQJRINJKLOOKD\NJVLODJHPDL]HNJFORYHUKD\DQGNJIDUPPL[WXUHZLWK*( 
0-'( 0-DQG'( 
)RU\RXQJVWRFNIRUVODXJKWHUDJHG\HDUVDQLQGLYLGXDOZDVFRQVLGHUHGZLWKDNJDYHUDJHPDVVDQGD
JGD\GDLO\DYHUDJHJDLQ7KHUDWLRQFRQWDLQVNJPRXQWDLQKD\NJFORYHUKD\NJFRUQVLODJHDQGNJ
IDUP PL[WXUH 7KH WRWDO FDORULFLW\ RI WKH UDWLRQ LV  NFDO WKH HTXLYDOHQW RI 0- '(   
'( 
)RUKHLIHUVWKHFRQVLGHUHGUDWLRQFRQVLVWVRINJKLOOKD\NJDOIDOIDKD\NJFRUQVLODJHNJIRGGHUEHHW
NJIDUPPL[WXUH*( 0-'( 0-DQG'( 
0DOHVDQGIHPDOHVIRUVODXJKWHUNJDYHUDJHZHLJKWJGD\GDLO\DYHUDJHJDLQDJHGRYHU\HDUVLQJHVW
DUDWLRQRINJPRXQWDLQKD\NJFRUQVLODJHNJIDUPPL[WXUHHQVXULQJD0-DYHUDJHFDORULFLW\'( 
0-DQG'( 
'UDIWFDWWOHNJWKHDYHUDJHZRUNUHJLPHLQJHVWDUDWLRQRINJKLOOKD\NJFRDUVHIHHGOLNHRDW
VWUDZ  NJ IRGGHU EHHW  NJ IDUP PL[WXUH D UDWLRQ ZLWK D  0- DYHUDJH FDORULFLW\ '(   
'( 
%UHHGLQJEXOOVNJXVHGIRUUHSURGXFWLRQLQJHVWDUDWLRQRINJDOIDOIDKD\NJFRUQVLODJHNJIRGGHU
FDUURWVNJIDUPPL[WXUHDUDWLRQZLWK*( 0-'( 0-'( FDORULFLW\
)DUPPL[WXUH FDOOHG³FRPSOHPHQWSURGXFWLRQ´LVDPL[WXUHRIIHHGFRQFHQWUDWHGDQGPLQHUDOVVDOWGLFDOFLXP
SKRVSKDWH FRPSRVHG LQ VXFK D ZD\ WR PHHW WKH QXWULWLRQDO QHHGV IRU GHYHORSLQJ SURGXFWLRQV DQG WKDW HQDEOHV
DGDSWDWLRQRIIHHGLQJOHYHORIHDFKLQGLYLGXDOWRGDLO\SURGXFWLRQ
,Q WKLV FDVH IRU DOO H[SORLWHGFDWHJRULHV D IDUPPL[WXUHZDVFRQVLGHUHG FRPSRVHGRIPHGLXPDYHUDJHYDOXH
IRUDJHV EHFDXVH WKH YDULDELOLW\ RI WKH FRPELQHG IRUDJH IRU WKH IDUP PL[WXUH LV YHU\ KLJK GHSHQGLQJ RQ WKH
H[SORLWDWLRQW\SHDQGLWVILQDQFLDOSRZHU7KHIDUPPL[WXUHFRQWDLQVIRUNJRIPL[WXUHNJJUDLQPDL]H
NJEDUOH\NJZKHDWEUDQVNJVR\EHDQPHDOVZLWKWKHWRWDOFDORULFLW\NJNFDOPHDQLQJ
NFDONJ 0-NJPL[WXUH
5HJDUGLQJEXIIDORHVDVLPLODUDSSURDFKWRWKHDSSURDFKXVHGIRUGDLU\FRZVZDVLQWHQGHGIRUGDLU\EXIIDORHV
7KH UHDVRQLQJ ZDV QRW SRVVLEOH WR DSSO\ GXH WR D UHODWLYHO\ XQLIRUP SRSXODWLRQ RI EXIIDOR QDWLYH WR 5RPDQLD
%XIIDORHVPLONSURGXFWLRQLQ5RPDQLDILWVLQWRWKHIROORZLQJSDUDPHWHUV9LGXthe milk amount IDOOVZLWKLQ
NJODFWDWLRQOLPLWVZLWKDlactation durationRIGD\V
$IHPDOHEXIIDORZDVLQWURGXFHGLQWKHEUHHGUHFRUGVLQUHJLVWHULQJDNJPLONSURGXFWLRQZLWK
NJIDWDQGNJSURWHLQ
7KHVWXGLHVFDUULHGRXWEHWZHHQLQDUHVHDUFKFRQWUDFW&((;&RQWUDFWQRDQGFRQGXFWHG
RQ WKH ORFDO EXIIDOR SRSXODWLRQ LQ WKUHH H[SORLWDWLRQ DUHDV LQ RXU FRXQWU\ VKRZQ WKH YDOXHV RI WKHPLON TXDQWLW\
SURGXFWLRQ7DEOH
,WFDQEHREVHUYHG WKHH[LVWHQFHRIYHU\VPDOOYDULDWLRQVIURPRQHUHJLRQ WRDQRWKHUUHJDUGLQJ WKHDPRXQWRI
PLONDQGWKHGXUDWLRQRIODFWDWLRQDQGVWULFWO\LQWHUPVRIIHHGLQJWKHDSSURDFKPXVWEHGRQHXQLIRUPO\
294   Dana Popa et al. /  Agriculture and Agricultural Science Procedia  10 ( 2016 )  289 – 298 
7KXV DOWKRXJK WKH QDWLRQDO VWDWLVWLFV GR QRW SURYLGH LQIRUPDWLRQ RQ WKH QXPEHU RI IHPDOH EXIIDORHV SHU
SURGXFWLRQLQWHUYDOVWKHSUHVHQWVWXG\VXSSRUWVDXQLIRUPDSSURDFK

7DEOH7KHDYHUDJHDPRXQWRIPLONSHUQRUPDOODFWDWLRQDQGWKHODFWDWLRQGXUDWLRQIRUWKHORFDOEXIIDOR

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  
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  
7RWDOVWXGLHGOLYHVWRFN
0LONDPRXQW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  
/DFWDWLRQGXUDWLRQGD\V  

$W\SLFDOUDWLRQIRUDGDLU\EXIIDORLQ5RPDQLDZLWKDQDYHUDJHZHLJKWRINJZLWKDQDYHUDJHSURGXFWLRQRI
 NJKHDGGD\ZLWK DQ DYHUDJH IDW SHUFHQWDJH RI  FRQWDLQV  NJ JUHHQ IRUDJH  NJ VKUHGGHG FRDUVH
IRGGHUDQGNJKHDGGD\FRQFHQWUDWHPL[WXUH*HRUJHVFXHWDO
7KH ³RWKHU EXIIDORHV´ FDWHJRU\ LQFOXGHV ERWK \RXQJ VWRFN DQG EUHHGLQJ PDOHV DQG WKHUHIRUH WKHUH ZDV
FRQVLGHUHGDQDYHUDJHUDWLRQWKDWPHHWV WKHQXWULWLRQDOUHTXLUHPHQWVRI WKLVFDWHJRULHVDUDWLRQFRQVLVWLQJRINJ
OHJXPLQRXVKD\NJKLOOKD\NJFRDUVHIHHGRDWVWUDZVNJVLODJHPDL]HNJURRWYHJHWDEOHVIRGGHUEHHW
DQGNJIDUPPL[WXUH)RUWKLVUDWLRQ*( 0-'( '( 
7DEOH  VXPPDUL]HV WKH YDOXHV REWDLQHG IRU WKH JURVV HQHUJ\ LQWDNH WKH GLJHVWLEOH HQHUJ\ DQG WKH GLJHVWLEOH
HQHUJ\SHUFHQWDJHRI WKHJURVV HQHUJ\ LQWDNH IRU WKH DQDO\VHG FDWHJRULHV DQG LQ7DEOH WKHUH DUHSUHVHQWHG WKH
YDOXHVXVHGDFFRUGLQJWRWKHUDWLRQVIRUGDLU\FRZV

7DEOH7KHYDOXHVRIJURVVHQHUJ\LQWDNH*(DQGGLJHVWLEOHHQHUJ\'(

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
7RFDOFXODWHWKHQDWLRQDOYDOXHVRI<PZDVXVHGWKH&DPEUD±/RSH]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HTXDWLRQ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7DEOH7KHYDOXHVRIWKHJURVVHQHUJ\LQWDNH*(DQGGLJHVWLEOHHQHUJ\'(IRUGDLU\FRZV

<HDU $YHUDJHSURGXFWLRQKHDG\HDU
$YHUDJH
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7DEOH VKRZV WKH UHVXOWVREWDLQHG IRU WKLV SDUDPHWHU DV WKH VSHFLILF QDWLRQDOYDOXHV WKH HQHUJ\ LQWDNH DQG
GLJHVWLEOHHQHUJ\ZHUHXVHGLQFDOFXODWLRQV*HUPDQ\IRUXQZHDQHGFDOYHVZRUNHGZLWKDYDOXHRI<P EHFDXVH
WKH FDOYHV IHG RQPLON GR QRW JHQHUDWHPHWKDQH DV WKHLU V\PELRQWPLFURIORUD LV QRW GHYHORSHG SUDFWLFDOO\ WKH
UXPHQ LVQRQIXQFWLRQDO DV FHOOXORVHGRHVQRW H[LVW LQ WKHLU IHHG ZHGRQRWKDYH VXFK D FDWHJRU\ LQ5RPDQLD
*HUPDQ\ KDV DOVR DVVXPHG D YDOXH RI <P   LQ *HUPDQ H[SHUW¶V RSLQLRQ IRU ZHDQHG FDOYHV EHFDXVH WKH\
JUDGXDOO\EHFRPHUXPLQDQW:HFRQVLGHUWKDWWKH*HUPDQH[SHUW¶VRSLQLRQLVFRUUHFWDQGZHDVVXPHWKLVYDOXHLQ
WKHFDOFXODWLRQRIWKHLQYHQWRU\IRUWKLVVXEFDWHJRU\

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










PDOHVDQGIHPDOHVIRUVODXJKWHU    
GUDIWFDWWOH    
%8))$/2(6
IHPDOHEXIIDORHVEUHHGLQJIHPDOHV    
RWKHUEXIIDORHV\RXQJEXIIDORHV
EXOOVUHFRQGLWLRQHGDGXOWV    

)RUcattle aged under 1 yearLQERWKVXEFDWHJRULHVWKHUHLVDGHVFHQGLQJWUHQGIRUPHWKDQHHPLVVLRQIURP
HQWHULFIHUPHQWDWLRQGXHPRVWOLNHO\WRWKHGHFUHDVHLQWKHQXPEHURIDQLPDOV+RZHYHUWKHGRZQZDUGWUHQGLV
PRUHSURQRXQFHGLQ\RXQJEUHHGLQJFDWWOHDJHGXQGHU\HDUILJ



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
)LJ7KHG\QDPLFVRI&+HPLVVLRQVIURPHQWHULFIHUPHQWDWLRQIRUFDWWOHDJHGXQGHU\HDU



)LJ7KHG\QDPLFVRI&+HPLVVLRQVIURPHQWHULFIHUPHQWDWLRQIRUFDWWOHVDJHG\HDUV


,Q FDWHJRULHVcattles aged between 1 and 2 years WKHGHVFHQGLQJ WUHQGRIGHFUHDVLQJHPLVVLRQV LVPDLQWDLQHG
ZLWKDKLJKHUHPSKDVLV IRU\RXQJEUHHGLQJFDWWOHHVSHFLDOO\XQWLO7KHUH LVDVOLJKW LQFUHDVH LQHPLVVLRQV LQ
 SHULRG LQ WKLV FDWHJRU\ IROORZHG E\ D GHSUHVVLRQ SRLQW LQ  WKHQ HPLVVLRQV VOLJKWO\ LQFUHDVH LQ
DQGDQGZHQWDJDLQLQWRUHPLVVLRQGXULQJWKHODVW\HDUVRIWKHDQDO\VHGSHULRGILJ
$OOVXEFDWHJRULHVIURPFDWWOHRYHU\HDUVUHJLVWHUHGGHFUHDVHVRIPHWKDQHHPLVVLRQVIURPHQWHULFIHUPHQWDWLRQ
ILJ WKHPRVWHPSKDVL]HGGHFUHDVHVEHLQJ UHJLVWHUHG IRUGDLU\FRZVDQGKHLIHUV DQG WKH VORZHVWGHFUHDVHV IRU
EUHHGLQJEXOOVDQGPDOHVDQGIHPDOHVIRUVODXJKWHUWKHIOXFWXDWLRQRIWKHQXPEHURIDQLPDOVLQWKHVHFDWHJRULHVLV
QRWWKDWREYLRXVDQGGUDVWLFDVLWLVIRUKHLIHUVDQGGDLU\FRZV

ǇсͲϭϯϵϭϬǆнϰϴϰϲϵϵ
ZϸсϬ͕ϴϯϲϳ
ǇсͲϭϲϯϳϰǆнϳϬϱϯϮϯ
ZϸсϬ͕ϳϬϴϵ







FDOYHVIRUYHDO\HDUV \RXQJEUHHGLQJVWRFN\HDUV
ǇсͲϲϮϯϲ͕ϴǆнϯϰϵϳϬϮ
ZϸсϬ͕ϱϬϲϮ
ǇсͲϰϴϳ͕ϯϭǆнϮϳϬϬϯ
ZϸсϬ͕ϯϲϭϳ
Ϭ
ϭϬϬϬϬϬ
ϮϬϬϬϬϬ
ϯϬϬϬϬϬ
ϰϬϬϬϬϬ
ϱϬϬϬϬϬ
ϲϬϬϬϬϬ
ǇŽƵŶŐďƌĞĞĚŝŶŐƐƚŽĐŬϭͲϮǇĞĂƌƐ ǇŽƵŶŐƐƚŽĐŬĨŽƌƐůĂƵŐŚƚĞƌϭͲϮǇĞĂƌƐ
>ŝŶĞĂƌ;ǇŽƵŶŐďƌĞĞĚŝŶŐƐƚŽĐŬϭͲϮǇĞĂƌƐͿ >ŝŶĞĂƌ;ǇŽƵŶŐƐƚŽĐŬĨŽƌƐůĂƵŐŚƚĞƌϭͲϮǇĞĂƌƐͿ
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
)LJ7KHG\QDPLFVRI&+HPLVVLRQVIURPHQWHULFIHUPHQWDWLRQIRUFDWWOHRYHU\HDUV


)LJ7KHG\QDPLFVRI&+HPLVVLRQVIURPHQWHULFIHUPHQWDWLRQIRUEXIIDORHV

7KHWUHQGLQPHWKDQHHPLVVLRQVIURPHQWHULFIHUPHQWDWLRQIRUEXIIDORHVIROORZVDV LQRWKHUFDWHJRULHVDVORZ
GHFUHDVLQJOLQHVOLJKWO\LQFUHDVHGIRUGDLU\IHPDOHEXIIDORHVFRPSDUHGWRRWKHUEXIIDORHV7KHRQO\SHULRGZKHQWKH
HPLVVLRQVLQFUHDVHGZDVEXWWKHLQFUHDVHVZHUHLQVLJQLILFDQWFRPSDUHGWRWKHUHVWRIWKHSHULRG

&RQFOXVLRQV
7KHDQDO\VLVRIWKHQDWLRQDOYDOXHVLQGLFDWHVWKDWWKHFDOFXODWHGYDOXHVDUHLQDFFRUGDQFHZLWKWKRVHSURYLGHGLQ
WKH OLWHUDWXUHDQG WKRVHVSHFLILF WR WKH(DVWHUQ(XURSHDQG WKHGLIIHUHQFHV WKDWRFFXUUHGDUH WKH UHVXOWRIGHWDLOHG
FDOFXODWLRQVRIHQHUJ\LQWDNHDQGGLJHVWLEOHHQHUJ\DFFRUGLQJWRWKHQDWLRQDOOLWHUDWXUHDQGWKHLUIHHGLQJPHWKRGDV
ZHOODVWRWKHVPDOOYDULDWLRQVLQWKHPLONSURGXFWLRQIRUFRZV
ǇсͲϳϯϵϬǆнϮϳϱϰϬϯ
ǇсͲϲϬϱϬϭǆнϯнϬϲ
ǇсͲϯϰϱ͕ϬϱǆнϭϱϱϬϱ
ǇсͲϴϰϭ͕ϮϵǆнϰϰϬϰϰ
ǇсͲϯϮϱϰ͕ϳǆнϵϴϴϮϭ
Ϭ
ϮϬϬϬϬ
ϰϬϬϬϬ
ϲϬϬϬϬ
ϴϬϬϬϬ
ϭϬϬϬϬϬ
ϭϮϬϬϬϬ
ϭϰϬϬϬϬ
Ϭ
ϱϬϬϬϬϬ
ϭϬϬϬϬϬϬ
ϭϱϬϬϬϬϬ
ϮϬϬϬϬϬϬ
ϮϱϬϬϬϬϬ
ϯϬϬϬϬϬϬ
ϯϱϬϬϬϬϬ
ϰϬϬϬϬϬϬ
ŚĞŝĨĞƌƐ ĚĂŝƌǇĐŽǁƐ ďƵůůƐ ŵĂůĞƐĂŶĚĨĞŵĂůĞƐĨŽƌƐůĂƵƚŚĞƌ ĚƌĂĨƚďƵůƐ
ǇсͲϭϬϰϳ͕ϰǆнϰϭϵϳϯ
ǇсͲϯϳϵ͕ϲϰǆнϭϰϳϵϮ







GDLU\EXIIDORHV RWKHUEXIIDORHV
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7KHPHWKDQHHPLVVLRQWUHQGIURPHQWHULFIHUPHQWDWLRQLVGHVFHQGLQJGXHRQWKHRQHKDQGWRWKHGHFUHDVHLQWKH
QXPEHU RI DQLPDOV DQG RQ WKH RWKHU KDQG GXH WR WKH WHFKQRORJLFDO LPSURYHPHQWV DW IDUPV OHYHO DQG JHQHWLF
LPSURYHPHQWVDWDQLPDOOHYHO

$FNQRZOHGJHPHQWV
7KLVUHVHDUFKZRUNZDVILQDQFHGIURP3URMHFW$'(51R
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